Introduction
The changes that occurred in land ecosystems beginning with the Industrial Revolution are part of the economic growth logic that intensified in the latter half of the 20 th century, consolidating the transition to an industrial and urbanized society. The global urban population grew from 200 million in 1900 to 2.9 billion in 2000 (nearly 50% of the world population), and in regions like North America, Europe, and Latin America and the Caribbean the urban population is already more than 70% of the total 1, 2 .
This process involves human migratory flows to urban areas in search of work and better living conditions. These areas, vital to industrialization and economic growth, spawned the availability of cheap labor, scale economies, and shared use of resources, infrastructure, and opportunities for production and commercialization. Meanwhile, they produced huge impacts on local, regional, and global ecosystem services, both through the growing demand for natural resources and energy and the capacity to generate waste and pollution.
Activities in urban areas lead to environmental damage that extends beyond their territories, connecting them to non-urban areas, thereby constituting city-regions 3 . As noted by Pickett et al. 4 , urban sprawl not only converts the areas traditionally studied by ecological approaches into systems that require a clear appreciation of the role of humans; spreading urbanization itself is also among the greatest global impacts caused by humans.
Given this situation, one of the challenges for Public Health is to build systems of indicators that allow analyses of current conditions and future trends, which point to the progressive degradation of ecosystems services that support life, health, and human well-being. The indicators simplify the complexity of a set of available data and information and more clearly and directly expose to managers and the general public the problems related to sustainability, as well as the direct and indirect driving forces at their origin, thus contributing to the formulation, implementation, and monitoring of planning and management strategies 5 .
The objective of this article, from an ecosystem perspective, is to gather a set of public-access information on the municipalities (counties) belonging to the Middle Paraíba Region (hereinafter MPR), in order to identify conditions and trends in environmental sustainability and well-being. The MPR consists of twelve municipalities in an area that has undergone profound environmental changes since the 18 th century, which increased in the 19 th century with the Coffee Cycle, and further intensified in the 1930s with the beginning of a growing industrialization and urbanization process.
Environmental sustainability and health indicators from an ecosystem perspective
As noted by Bellen 6 , there are difficulties in precisely defining the conditions for the sustainability of development without considering the existing difficulties for capturing sustainability's dynamics in a detailed or precise way. The current article assumes that sustainability should be based on the ethical principle of equity in relation to present and future generations, incorporating aspects of economic sustainability (employment, income, inequalities) and environmental sustainability (ecosystem services) together with human well-being 6, 7 .
Based on this principle, the indicators were grouped according to the conceptual framework proposed in the Millennium Ecosystem Assessment (MEA) 2 , seeking to establish a relationship between ecosystem services and human well-being, based on a positive concept of health. This structure allows one to avoid treating "healthcare" and "health" as synonyms or encouraging the idea that medical care for disease is equal to health, reduced merely to the absence of diseases. From this perspective, the collected information integrated the economic and environmental dimensions that affect human well-being and health, incorporating aspects like employment and income distribution, living conditions, the state and sustainability of the environment, socio-environmental conflicts, and institutional conflict-resolution structures with social participation, as well as others that affect collective and individual well-being 8, 9 .
With regard to human well-being, the conceptual framework of the MEA 2 includes:
• Basic materials for a good life, involving the possibility of access to resources to sustain decent living.
• Health, involving the capacity to remain adequately fed and free of avoidable diseases and to live in a healthy environment.
• Security, or the possibility to live in a secure environment and to reduce the vulnerability to ecological shocks and stresses.
• Good social relations, involving the opportunity to observe, study, and learn about the ecosystems and express aesthetic, cultural, and spiritual values and mutual respect and social cohesion.
• Freedom of choice and action: opportunity for individuals to achieve what is valuable to them. This component is a pre-condition for reaching others and is also affected by them.
When we assume that sustainability should be based on the ethical principle of equity, it follows that the greater the social exclusion and the less the human development (affecting the components of human well-being), the more the population groups in the municipalities and the MPR become vulnerable to environmental and health problems 10 . Greater vulnerability not only violates the ethical principle, but also restricts the opportunities for these same populations to contribute to environmental sustainability. Meanwhile, in a vicious circle, the degradation of ecosystem services tends to worsen the populations' living conditions and well-being, inducing further environmental exploitation and degradation in the struggle to guarantee daily survival. Precisely because populations become more vulnerable, they suffer in a more intense and expanded way the negative effects of environmental degradation caused by numerous economic activities that are increasingly connected to the global market, leaving a trail of environmental and health destruction where industrial processes and/or waste disposal are located 7, 11 .
Further in keeping with the MEA conceptual framework 2 (Figure 1 ), the indirect driving forces affect not only the direct driving forces that alter ecosystem services, but also directly and indirectly affect human well-being. In turn, when Figure 1 Conceptual framework for the interaction between human well-being, ecosystem services, and direct and indirect driving forces in ecosystem changes.
Source: Millennium Ecosystem Assessment 2 .
human well-being is affected, it ends up impacting the indirect driving forces, feeding back positively or negatively into the socio-environmental system. This process simultaneously involves different interconnected spatial (local, regional, and global) and temporal scales (short and long-term changes).
In this conceptual framework, the effects on health can be direct and indirect and may only occur after a long, complex network of events and situations combined on different spatial and temporal scales 12 (Table 1) . This means that changes in ecosystems, coupled with given social and economic structures, can result in direct effects from damage to ecosystem provision (of water for human consumption) or regulation (air purification or climate regulation), such as certain associated diseases (diarrheic diseases and acute respiratory infections). These effects, depending on the temporal scales (days, weeks, months, or decades) and spatial ones (local, regional, or global) can be direct, intermediate, or modulated, affecting hundreds to millions of people, involving all the way from environmental changes that alter vector and host distribution and behavior and droughts and floods that exacerbate infections originating from water for human consumption to abrupt changes with failures or breaks in the global environment system, like climate changes, requiring a long time for recovery or adaptation 12 . This conceptual framework requires understanding the municipalities not as isolated territorial units confined to their administrative boundaries, but as members of a complex socio-environmental system in which the various responses to direct and indirect driving forces and the changes in human well-being and ecosystem services can produce positive or negative impacts.
Finally the databases and information sources that allowed gathering indicators within the proposed conceptual framework were the following: Rio 
Indicators for the Middle Paraíba Region Socioeconomic conditions
According to data and information from the CIDE database, the MPR has the second largest population of all the regions in the State of Rio de Janeiro and consists of the following municipalities: Barra do Piraí, Barra Mansa, Itatiaia, Pinheiral, Piraí, Porto Real, Quatis, Resende, Rio Claro, Rio das Flores, Valença, and Volta Redonda.
The occupation and economic development process in the MPR began with the depletion of Brazil's so-called Gold Cycle (late 18 th -early 19 th centuries), with populations settling along the banks of the Paraíba do Sul River to farm and raise cattle. In the early 19 th century, these initial farming operations gave rise to the large coffee plantations as the main economic activity, resulting in the Coffee Cycle, with an economic boom and population growth. However, with the abolition of slavery (1888) and the depletion of farmland, coffee production steadily declined and finally came to a halt in the 20 th century, when it was replaced by beef and dairy production. The 1930s witnessed the beginning of the industrialization process in some of the Middle Paraíba municipalities.
It was not until after World War II that the process of industrialization, population growth, and urbanization really took off. A milestone was the founding of the National Steel Company (CSN) in 1946, in Volta Redonda, serving as an attractor for a major portion of the Middle Paraíba municipalities and contributing directly and indirectly to the growth of the secondary and tertiary sectors.
As shown in Table 2 , the population grew nearly fivefold from 1940 to 2000, and in areas where the municipality of Volta Redonda is now located, the population grew by 87 times. Meanwhile, the population became almost totally urban, from 37.2% in 1940 to 93% in 2000, concentrated along the banks of the Paraíba do Sul River. Table 3 shows how this urbanization process was accompanied by an intense increase in the population density in the urbanized areas, which in many municipalities represented less than 1% of the total area. In 2000 the overall population density in the MPR was 126.6 inhabitants/km 2 , while in the urbanized areas it reached 8,480 inhabitants/km 2 , with municipalities close to or even surpassing the population density of urbanized areas in large cities like Rio de Janeiro (10,509 inhabitants/km 2 ) and São Paulo (10,134 inhabitants/km 2 ).
The Rio de Janeiro State land use and coverage map ( Figure 2) shows that for the urban areas (pink) there is a major concentration in Volta Redonda-Barra Mansa (continuous) and another involving Resende-Itatiaia (continuous, but predominating in the former) and Porto Real (nearly continuous with the urban areas of Resende and Quatis). The forested areas (dark green) predominate in Itatiaia and Resende (and are continuous) along with natural high-altitude fields (lavender). The secondary vegetation areas (light green) are widely scattered and predominant in the Middle Paraíba municipalities, along with farm fields and pastures (tan), resulting from intense deforestation since the 19 th century.
The urbanized areas include the basis for the MPR economic structure, with the secondary sector of industry as the backbone, especially heavy industry. The corridor along the banks of the Paraíba do Sul River features factory clusters and projects with numerous industrial activities (metallurgy, chemicals/pharmaceuticals, nonmetallic minerals, lumber, hides and tanning, food products, and mechanics). This corridor's attractor is Volta Redonda (43% of the MPR's GDP), and following the Paraíba do Sul River it crosses the municipalities of Barra Mansa and Porto Real, reaching the municipality of Resende. Thus, a major portion of the MPR infrastructure is focused on serving the industrial sector's needs. As an example, the industrial sector alone accounts for 78% or the region's electric power consumption.
Although the secondary sector has the largest share of the region's GDP and industrial establishments, in terms of employees the largest share is in commerce and services (43%), with the tertiary sector accounting for 23%. In the municipalities, formal jobs are located mainly in Volta Redonda (39%), followed by Barra Mansa (18%) and Resende (16%). The MPR is characterized by loss in the number of formal jobs (from 1995 to 1999, nearly a third were lost, totaling 56,700) and income concentration (of the total labor force, 19% were near the poverty line, earning until the minimum wage (U$83/month in 2000), while 5% earned ten times the minimum wage or more).
Environmental conditions
Indicators of environmental conditions in the MPR were grouped from various sources: CIDE, IQM-Verde II 13 , MEnvC 19 , and MEUA 18 , with the PBM-Env 15 adopted as the principal reference, given the somewhat limited availability of environmental data in Brazil, especially at the municipal level. The PBM-Env portrays the state of the environment in Brazilian municipalities from the municipal environmental manager's perspective, considering the Driving Forces and Pressures (DFP) acting on the air, water, and soil resources. According to the results obtained from this methodology, the managers indicated the occurrence of impacts (I) observed frequently in the state (S) of the local environment, even when the corresponding DFP were outside the municipality boundaries. Importantly, when a problem was identified by a large number of municipalities, it was not necessarily the worst or the one with the greatest impact, but rather reflected how it was perceived in its spatial scope.
While 41% of all Brazilian municipalities reported environmental changes that they perceived as degrading the local living conditions, in the Middle Paraíba Region this figure reached 100% (Table 4 ). The environmental managers in these municipalities reported air pollution, water pollution, silting of waterways, soil contamination, and Table 3 Total and urban population in 2000, total and urban area, percentage of urbanized area, total population density (inhabitants/km 2 ) and in urbanized areas. 18 .
Municipalities
environmental changes that were harmful to the landscape or protected areas as the most damaging environmental problems in the degradation of the region's living conditions. In this same context, the DFP were also perceived as closely linked to these impacts: in the case of air pollution, vegetation fire and industrial and vehicle emissions; for water pollution, livestock production, industrial effluents, household sewage, solid waste, and irregular occupation of waterways; for silting, the landfill along riverbanks, degradation of ciliary areas, erosion, and landslides and deforestation; 
Air pollution
Motor vehicles
Vegetation fires
Water pollution
Industrial waste
Household sewage
Solid waste
Silting of waterways
Degradation of ciliary forest
Erosion and landslides
Environmental alteration of the soil and landscape
Activities that degrade protected areas impact the environment respond to the presence of an attractor 20 . In the MPR as a whole, the principal attractor is industrial activity; however in municipalities like Itatiaia and Valença, many of the observed environmental impacts result from the attractor effect of tourism. Beginning in the 1930, the region's industrialization process replaced coffee-growing, another attractor that had been prevalent in the 19 th century but which had declined in the early 20 th century; however, the industrialization process, population growth, and urbanization really took off with the creation of the CSN in Volta Redonda.
Coffee growing left an environmental liability with the combined results of extensive and intensive monoculture: primary deforestation, soil depletion, drying up of springs, silting of waterways, and erosion among other environmental impacts. Predatory farming in the Paraíba Valley, which destroyed large stretches of forests, including slashing and vegetation fire, especially on hillsides, resulted in the depletion of soil for other crops, climate imbalances, and the extinction of primary forest, to the point that two-thirds of the region's municipalities were left with less than 1% of forest cover 13 . The economic decadence of the MPR set in, and beef and dairy production became its main economic activities, further degrading the environment; with less demand for labor, another result was a rural exodus to urban areas in search of better living conditions 21 .
Tourism also acts as an attractor in the municipalities that have conserved forest areas and tourist attractions, like Penedo, with the Itatiaia National Park, located in the municipality of the same name, and the Agulhas Negras Park and the Visconde de Mauá area in the municipality of Resende. According to the IQM-Verde II database 13 , except for this block of forests located in the municipalities of Itatiaia and Resende, the forest cover in the rest of the region consists of numerous small fragments of primary and secondary vegetation (shown in dark and light green in Figure 2) , resulting in the impoverishment of animal and plant species, altered genetic diversity and species composition in various locations, and greater plant and animal vulnerability in each fragment, which can dwindle to extinction, among other reasons due to invading species 22 .
Farming activities were also perceived as degrading driving forces for the local environment, especially livestock-raising, identified as a source of water pollution. With the exception of Itatiaia, more than 50% of the territory in the municipalities is devoted to fields and pastures 13 , involving the traditional practice of burning fields, pastures, and native vegetation in order to prepare the land for farming and renewing the pastures, with negative impacts on the soil, vegetation, biodiversity, and air quality 15 . Figure 3 attempts to integrate the direct driving forces (Figure 1 ) with an environmental impact leading to losses in human well-being and health in the MPR, based on the perceptions of environmental managers as shown in Table 4 . The losses result from indirect driving forces associated with the land occupation and appropriation of natural resources in the MPR, which aggravate the process of environmental degradation when not properly planned and organized.
According to the data in Table 4 , among the activities contributing to water pollution, the most widely perceived DFP was dumping household sewage into waterways as a result of deficient basic sanitation services and reflecting the lack of human development that leads to irregular, disorganized occupation of the territory. In the MPR, only four municipalities (Barra Mansa, Pinheiral, Resende, and Volta Redonda) have more than 75% of households connected to the public sewage system, and in Rio Claro the coverage is less than 50%. Throughout the region, dumping raw sewage directly into waterways is still commonplace, contributing to water pollution throughout the region and particularly in the Paraíba do Sul River (Rio de Janeiro Information and Data Center Foundation. http://www.cide. rj.gov.br, accessed on 20/Dec/2003).
Inadequate solid waste management and garbage disposal is also perceived as contributing to water pollution. According to the CIDE database, 696 tons of solid waste are produced per day in the MPR, 39% of which in the municipality of Volta Redonda alone, followed by Barra Mansa (17%), and Resende (15%). In relation to the destination of garbage, of the 56 units identified, 64% are open-air dumps, the only type of destination in half of the municipalities (Barra do Piraí, Pinheiral, Piraí, Rio Claro, Rio das Flores, and Valença). Some 185 tons a day, or one-fourth of the solid waste collected, are unloaded in garbage dumps with no environmental or public health protective measures, rather than in proper sanitary landfills. Further aggravating this situation is the fact that a large percentage of households in the majority of the municipalities have no access to the public sewage system, and the use of crude cesspools is still common.
In relation to industrial waste, eight of the ten environmental conflicts identified in the MPR from 1992 to 2002 were related to environmental contamination caused by legal or illegal disposal, resulting in soil or water contamination in the municipalities of Itatiaia (n = 2), Resende (n = 3), and Volta Redonda (n = 3). Finally, in relation to the environmental degradation of legally protected areas, vegetation fires were perceived as the principal environmental impact pressure, followed by deforestation and illegal plant extraction (illegal harvesting of protected hardwoods, hearts-of-palm, and rare plants). These three causes are still basically connected to the original forms of land occupation, especially beginning in the 19 th century, when burning, deforestation, and plant extraction formed the main thrust of economy activities in the area.
Human well-being
Considering health as a component of human well-being, an attempt was made to group the data from multiple sources: CIDE, ASE 16 , AHD 17 , SES-RJ, and DATASUS.
For the ASE indicators, the same values were adopted as those defined by the authors 16 . The same values were adopted for the Municipal Human Development Index (MHDI), and the lowest bracket (0.000 to 0.499) was divided in two, so that 0.000 to 2.499 was the group with the worst situation as measured by this index. In the health component, in addition to the longevity indicator, which expresses the dimension of living a long and healthy life, two other indicators were used that are associated with under-five mortality: proportional mortality from diarrheic diseases in under-fives (ICD-10 codes A00 to A09) and proportional mortality from acute respiratory infections (ARI) in under-fives (ICD-10 codes J00 to J22). For the municipalities, we used the data available on the website for the SES-RJ from 1999 to 2005. Definition of the values was based on the data available from the DATASUS from 1999 to 2002, in which the worst indicator for under-five proportional mortality from diarrheic disease was 7.48 in the Northeast Region of Brazil, and the worst indicator for acute respiratory infections was 6.45, in the North. We took 7.0 as an arbitrary cutoff and divided by four, resulting in the classification shown in the key to Table 5 .
As a criterion, the lower the values referring to social exclusion and human development, the worse the components of human well-being and the greater the population's vulnerability to environmental and health problems. For the propor-tional mortality indices, the higher the value, the greater the vulnerability. To facilitate the indicators' communicative effect, at the extremes we have dark grey, indicating the situations with the greatest vulnerability and which merit the most attention and demand immediate reversal. At the other extreme, light grey indicates the more favorable situations.
In the component basic materials for a good life (Table 5) , only the MHDI-Income shows a situation of medium-low vulnerability. This is due to the very limitation of the HDI, since per capita GDP becomes synonymous with "economic development" and fails to consider social inequalities and processes of social exclusion. Inclusion of the poverty index increases the vulnerability (medium-high in four MPR municipalities). According to the inequality index, eight municipalities show medium-high vulnerability, and at the extremes Resende shows a favorable situation and Rio das Flores shows vulnerability. The employment index shows a situation requiring considerable attention, since three-fourths of the municipalities display high vulnerability and the others medium-high. The downward trend in formal employment and the increased casualization of labor (coupled with the process of inequalities and poverty that often follow in their wake) restrict the access to basic materials for a good life and human well-being, constituting greater vulnerability in terms of the social conditions needed for present and future environmental sustainability and health in the MPR.
The security component drew on youth and violence indices, both focused on evaluating the exposure of the young population to situations of violence, in addition to the social exclusion index. Although violence cannot be considered a result of the degradation of ecosystem services, it does express a consequence of the combined effects of economic stagnation and unemployment, the spread of consumerist values, and increased socioeconomic inequality and precarious living conditions in degraded environments 16, 23 . Thus, although the violence and youth indices are low in nearly all the municipalities, some of their causes are present, like the loss of jobs and expansion of socioeconomic inequalities in nearly all the municipalities, leaving more than one-third of the young population vulnerable and prone to become a future threat to well-being and environmental sustainability and health of the MPR, considering that they will be adults and then elderly 25 and 50 years in the future. The fact that social exclusion demands attention in 10 of the 12 municipalities and that it tends to affect the other previous two indices underlines that environmental vulnerability cannot be dissociated from social vulnerability, since the latter intensifies the former, while jeopardizing the social fabric, so vital to sustainability.
The health component used the longevity indicator together with two other indicators related to under-five mortality. The latter indicate unsatisfactory socioeconomic conditions and insufficient basic healthcare in terms of coverage and quality for children; while acute diarrheic diseases are related to precarious sanitation, acute respiratory infections are associated with climatic factors 24 .
According to Table 5 , Quatis is the municipality with the best longevity index, with all the others were classified as medium-low vulnerability. Proportional mortality due to acute diarrheic diseases only appears as an indicator of high vulnerability in Rio Claro, which in 2000 was the municipality with the lowest proportion (45.4%) of households connected to the public sewage system and the highest proportion (10.9%) of households with crude cesspits. Proportional mortality due to acute respiratory infections appears as an indicator of high or medium-high vulnerability in three-fourths of the municipalities and may reflect the combination of sharp socioeconomic inequality with climatic and environmental changes associated with pollution, especially due to slashing and burning, which is among the direct driving forces of environmental impacts affecting ecosystem regulation services, including air purification and climatic regulation in the municipalities and the region as a whole.
The good social relations component (Table 5 ) used the literacy, schooling, and education indices, all including the dimension of knowledge and the population's symbolic and cultural background. It also included the MHDI itself, considering that even with limitations, the better the index, the lower the vulnerability to deterioration of the social fabric. The indices were felt to be at the basis of the possibility for expanding the potential to observe, study, and learn about the ecosystems, while increasing the opportunity to express aesthetic, cultural, and spiritual values beyond those centered on consumption. They also help strengthen mutual respect and social cohesion, vital for reducing socio-environmental vulnerability and increasing the population's possibility of increasing its security as a component of well-being.
In relation to MHDI and MHDI-Education, the situation is good in all the municipalities. As for the literacy rate, the only municipality that requires attention is Rio Claro, and for schooling, most of the municipalities showed medium-low vulnerability, with only two (Rio Claro and Rio Table 5 Components of human well-being by municipality. das Flores) showing medium-high vulnerability, the same situation as for social exclusion.
Municipalities

Institutional structure for sustainability
One of the basic requirements for sustainability is to structure the capacity for social response to the direct and indirect driving forces that impact the environment and jeopardize the ecosystem services and human health and well-being. The requirements of this response are institutionalization and strengthening of state action, as well as greater participation by society. The data for this item come from the PBM-PA 14 and PBM-Env 15 and include the existence of municipal secretariats and councils and Agenda 21.
During the 1980s, with the 1988 National Constitution as the main reference, Brazil established legal frameworks for the decentralization of municipal government activities and greater participation by society in the so-called municipal (community-based) councils, which grew during the 1990s. In terms of indicators of institutional structure, the focus was on the municipal councils for health, viewed as a basic component of human well-being and affected by it, and the environment.
As for the health sector, all of the municipalities have municipal health secretariats (or departments). However, only seven municipalities (58%) had environmental secretariats in 2001 (Table 6) , and of these only three (43%) dealt exclusively with the environment. These data are different from the overall situation for Brazil, since 68% of the country's municipalities as a whole had some kind of structure related to the environmental area, but of these only 9% dealt exclusively with the environment itself 14 .
By allowing the expansion of different forms of participation by society and promoting new relations between the state and society for dealing with issues like health and the environment, the municipal councils become vital for democracy and sustainability. They allow debate on public issues, proposing solutions, participation in decision-making, consultancy, and follow-up on decision-making processes and government action at the local level 15 .
As for the Municipal Health Councils, as shown in Table 6 , in 2001 all the municipalities had councils and held at least monthly meetings with equal participation between government and civil society, except for Volta Redonda. Eight municipalities (67%) had Municipal Environmental Councils, but only 3 (37.5%) had equal representation between government and civil society and held meetings, in two cases monthly and in the other cases on an irregular basis. For Brazil as a whole, in the year 2001, 97% of municipalities had Municipal Health Councils, and of these 86% held regular meetings throughout the year (92% had equal participation between government and civil society). In that same year 29% of Brazil's municipalities had Municipal Environmental Councils, of which 69% held regular meetings throughout the year and 64% had equal participation 14 .
To complement the Municipal Councils, the existence of a Local Agenda 21 is an important indicator, since it is expected to result from a participatory, multi-sector process for building a strategic action program for local sustainability (establishing Local Agenda 21 Forums is vital for this purpose) 15 . As shown in Table 6 , in 2002 seven municipalities (58%) in the Middle Paraíba Region had begun the Local Agenda 21 process, and 71% of this total had Forums. In Brazil as a whole, some 30% had launched the Agenda 21 process, of which nearly half had already set up Forums. Implementation of Agenda 21 without a Forum jeopardizes the process, since its principal mission is to represent the interests of the community as a whole during the elaboration and implementation of the Local Sustainable Development Plan 14 .
The institutional structure for sustainability in the MPR is still insufficient, particularly in the environmental sector, both in terms of the existence of Municipal Environmental Secretariats and Environmental Councils with regular meetings and equal participation by government and society. Even for Local Agenda 21, where the situation in the MPR is better than for the country as a whole, only a third of the municipalities had launched the process and implemented a Forum.
In addition, considering that the municipalities belong to a complex socio-environmental system in which the individual institutional responses (secretariats, councils, and Local Agenda 21) can affect the others positively or negatively, it is also important to consider the existence of spheres and actions belonging to the different municipalities. The Middle Paraíba Region features some initiatives that involve all the various municipalities: in particular, the environmental sector has the Committee for the Integration of the Paraíba do Sul River Basin (CEIVAP), created by law in 1996, and the health sector has the Middle Paraíba Inter-Municipal Health Consortium, established in 1998 with the purpose of developing health services organizational activities, as well as the Regionalization Master Plan of the Rio de Janeiro State Health Secretariat, based on the so-called 2001 Healthcare Operational Standard, allowing further progress in healthcare regionalization by organizing and linking inter-municipal networks for services supply and access at different levels of complexity 25 . Although such initiatives are important, they are still disconnected and sector-limited, taking a compartmentalized approach to the environment (water, for example) and health as a synonym for "healthcare".
Final remarks
Public Health faces a huge challenge in building systems of sustainability indicators that integrate the environmental and human well-being dimensions, related primarily to the very limits of the available data (although the latter are useful, they have been produced with sector-limited objectives, namely social, environmental, economic, and health-related). Such limitations are even greater in the environmental sector because: (1) environmental statistics are recent in Brazil and are still not available at the municipal level, the way health data are found in the DATASUS database; (2) there are still numerous uncertainties about the changes in the structure and dynamics of ecosystems and their interaction with the socio-environmental system, resulting in diseases, health problems, and restraints on human wellbeing.
Important limitations include insufficient dialogue between the environmental and health sectors for jointly building human well-being indicators. When the environmental indicators do incorporate health aspects, they are generally limited to child morbidity and mortality and life expectancy at birth. When the health indicators incorporate environmental aspects, they are limited to issues like water quality for human consumption and sanitation (basically access to the public sewage system and garbage collection), thus maintaining the environmental paradigm with the 19 th century hygienist approach. Meanwhile, social and economic information is stilled treated in a fragmented way by both sectors.
Even considering these limitations, by combining a diverse set of data, indicators, and indices, it was possible to demonstrate how direct and indirect driving forces have degraded the ecosystem services, even while (paradoxically) the economy and population have grown, life expectancy has increased, and child mortality has decreased. The results indicate that this process may not be sustainable. While there have been improvements in some traditional indicators of health and well-being, there has also been clear degradation of the environment and ecosystem services. Since the 19 th century, the successive economic cycles structured around short-term gains have decreased the options offered by ecosystems as services, thus making the well-being of present (and especially future) generations more vulnerable. This trend is not limited to the region analyzed here, but is part of a global process, posing one of the main challenges for Public Health in the 21 st century. 
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